Abstract. In past decades, renewable energy has attracted many researchers. In this paper, a new algorithm to plan the cross platform solar power systems, such as winds, solar, batteries and diesel generators. Consider the balance of energy and economic demands, this paper proposes a new model for the planning, and also the implementation. The micro grid power supply planning problem can be converted into an optimization problem. The genetic algorithm is utilized to achieve the optimal solution. Finally, the results of simulation show the method's efficiency.
Introduction
Global energy shortage and the greenhouse effect urge the world to pay attention to and strengthen the research on the basic theory of application in the development and utilization of renewable energy. In the future, the energy structure of the human being will be a system structure of varieties of energy that is complementary and coexistent. According to the predicts of the International Energy Agency EURO-JRC, the proportion of the use of renewable energy in the global energy structure will exceed 50% by 2050. It is an important direction of efficient use of renewable energy power generation in the future, which choose and exploit renewable energy. In addition, making use of a variety of renewable energy (such as solar energy, wind energy, biomass energy, geothermal energy, ocean energy et al) reasonably based on the conditions of the resource to form a distributed energy supply system and constitute a micro-grid to achieve independent or grid operation [1] [2] [3] .
Genetic algorithm which is a global optimization algorithm inspired based on the idea of biological evolution is applied in many fields [4] [5] . Renewable energy power generation is different from the traditional thermal power and hydropower, its origin has strong nonlinearity and uncertainty. In this paper, based on the characteristics of solar photovoltaic, wind power generation characteristics, and take the energy balance control of micro grid system, maximum utilization of renewable energy power generation, the most economical comprehensive investment cost as the fitness function, and establish constraints conditions of micro grid operation control, to carry out a case analysis for the optimum matching design in power sources planning and designing for micro-grid based on solar, wind power distributed energy. Using the algorithm to make a case study on the island distributed micro grid system, and draws reference value conclusions.
Modeling of Power Sources for Micro-grid

Objective Function and Fitness Function
Solar, wind and other renewable energy resources possess strong randomness and uncertainty, in order to estimate the generated energy, it can be estimated according to the monthly average solar radiation and monthly wind speed in a certain area of the whole year. In order to make the estimation more accurate, it is estimated according to the monthly daily average solar radiation amount, the monthly average wind speed in a certain area of the whole year. Of course, to get accurate information that monthly daily average solar radiation amount, the monthly daily mean wind speed data of a position of a region in a whole year. It is needed long cycle and larger workload. The renewable energy power supply here mainly takes to the micro grid composed of wind turbines, solar PV's, storage batteries and diesel generator system as object.
The basic requirements of micro grid power supply network for distributed renewable generation: to meet electric load of the area covered by the micro grid system, and the demand for safe and reliable all-weather operation of micro grid. Firstly, the electricity generation from renewable energy to maximize the injection of micro network to meet the need of the load in the micro-grid system (i.e., making contribution rate of renewable energy power generation maximum), to reduce the operation cost of emergency generators; Secondly, satisfying that the power quality is controllable based on the balance in electric energy demand; Finally, the construction and operation costs of micro-grid power sources should be lowest. The objective function of micro grid is as follows:
Annual total power generation of renewable energy should meet
Due to the randomness and uncertainty of the renewable energy power generation, in order to ensure the reliable operation of the micro grid, the total power of micro-grid power supply 
where ren W ─The gross generation of renewable energy sources in a whole year (kWh); h ─The limited use hours of load l P in a whole year (h); where the three quantities h i , h j , h can be obtained from the resource investigation and load prediction in the early stage of micro grid.
The construction cost of micro grid system is mainly the costs of renewable energy power construction (including equipment cost, installation and commissioning cost), power transmission and distribution equipment and maintenance, furthermore there are many factors to consider in cost calculation; The calculation of other costs (such as generator, storage battery system, central monitoring system etc.) is relatively simple. For the wind turbine, the cost of the power sources is related to the unit capacity, efficiency, operation mode, transmission and distribution equipment, the installation position; In terms of the cost of photovoltaic power, it is relevant to the species, the installation methods, the installation position of PV's battery and other changed factors. The calculation formula is
where i α ─the cost factor per kilowatt of the jth wind turbine; j β ─the cost factor per kilowatt of the jth solar PV's power station; λ ─the cost factor unit length (km) of transmission and distribution system; η ─the cost factor of unit capacity (kWh) of storage battery; L ─the distance of transmission and distribution(km); st W ─the capacity of storage battery(kWh); The construction cost coefficient represents by i α , j β is synthetically determined by the equipment selection, capacity, installation position and operation mode etc. Other cost coefficient is associated with the specific micro network planning.
According to the operation simulation of micro grid system, the application characteristics of renewable energy, constructing fitness function based on the above formula:
The renewable energy which is frequently one-time high investment but very low operating cost, so we must consider the problem of investment income, γ is the cost-benefit ratio, i.e. the production price of unit power.
Restraint Condition
From the reliability of all-weather running on distributed micro grid system, due to wind power, solar power has randomness and instability, the fuel gas (oil) generator must be able to bear the conditions of special weather or the power supply need of micro grid load when every power source equipment is at maintenance period. Therefore In micro grid, it needs to configure a certain capacity of the storage battery (or storage device, such as flywheel, capacitance) because of the fluctuation that electrical source output power may cause by transient of solar energy, wind energy resources, and the circumstances that power quality of micro grid system may be reduced the moment of load change. These energy storage devices can be used not only for the needs of the hourly energy scheduling, but also for the stability of the micro grid voltage and frequency fluctuations. At the same time as the power supply of key control equipment (energy monitoring system, communication system). Through the simulation experiment, the requires to provide of the micro grid system from transient to steady state recovery process is knowledge according to the load size and the power output response time of the generator. It is reasonable that the configuration of battery system capacity should be at least 12%~20% micro grid load power, the power density should meet the capacity of 30% of the load power output (the discharge depth of the battery is calculated by 70%) within 0.2h. In addition, realizing soft transition can also be used directly by a flywheel or capacitor energy storage devices, but generally the battery energy storage system is indispensable to the micro grid system of renewable energy power generation network. The battery capacity is estimated:
where h is hour. The population chromosome can be evaluated by the micro grid simulation here [7, 8] .
Algorithm
Suppose there is a renewable distributed generation micro grid system, the network load is 500 kW, it can be installed of 5 wind turbines and 2 solar photovoltaic power stations through the investigation of resources and the geographical conditions of the project construction location. Now the micro grid system power sources are carried out to plan.
Initial Population and Code Design
For the i P ω and sj P , there exists a practical value interval of the installation power, this interval is (0 to 1000), that is to say the maximum installed capacity of single solar or wind generating station is not greater than 1000 kW, therefor the installed capacity of the power resource can be represented by 10 bit binary number, a plurality of power source binary codes are arranged as a chromosome, 7 power sources can compose of a 70 bit code chromosomes. According to this rule, it can be produce 10 or more groups of chromosomes that meet the constraints.
The Optimal Strategy of Globe Search
In order to ensure the overall nature and fast search of algorithm, and prevent the occurrence of the search process of the 'deceptive' phenomenon or cannot fast convergence, the formula (5) should be used in the iterative process of the algorithm. Which meet the power balance is the premise, the minimum investment is an important reference, the cost-benefit ratio of the most recently expected value 0 γ is the convergent condition. Such as: the 7 power sources is consisted of A, B. C, D, E, F and G, which the first 5 is wind power generation, the last 2 is solar PV power generation, the weight is recorded as 1 if the hour age is 1000h produced by power generation considered as the rated power output, similarly the weight of 1500h is recorded as 1.5 and the weight of 2000h is recorded as 2; It can be integrated to determine the cost weight for different locations, different installation modes and different grid operation mode, considering the per kilowatt construction cost of wind power station that the minimum is 10 thousand yuan/kW as the benchmark, that is recorded as 1. The other according to the comprehensive construction cost evaluation after normalization: record as 1.2, 1.5, 2.0, 1.8, the PV power generation is 4.2, 3.5, normalized weight table1 was achieved. 
Instance Analysis
According to the above theory, the planning method is applied to the planning of micro grid in an island of Zhuhai city, the total load of the island is 850 kW, which is divided into commercial and residential electricity (mainly in commerce), a total investment of 43 million yuan. In order to realize the ecological tourism development and sustainable development of the island, to make full use of power generated by solar energy, wind energy resources, the island's energy system as far as possible to achieve low carbon or zero carbon emissions. Based on the island resource condition, the electric characteristics (the largest use of electricity at the weekend, the other time is small) and the load data, the planning and construction scheme is proposed, the island's basic electricity load data shown in Table2. In planning and design in addition to meet the energy balance, power quality control and cost requirements, but also fully consider the grid access point location, the supply and demand balance of daily power generation and consumption in a whole year, to minimize the operating cost of the generator. The output of the algorithm is shown in Table3. γ
Conclusions
In this paper, based on the micro grid composed of wind turbine, solar PV's, storage batteries and diesel generators system as the object, starting with the energy balance control, cost efficiency to establish micro grid power planning model, and the implementation process of algorithm have been provided. Using genetic algorithm to optimize the micro grid power supply planning, which can provide decision-making reference for the construction of the reality, especially Under the action of multiple factors (resources conditions, operating conditions, power quality, construction cost etc.) as well as when there are many types of distributed power supply in micro network, using the algorithm can obtain the optimal solution, which has practical significance. The results produced by the algorithm optimization should also be combined with the micro grid operation control conditions and equipment selection for reasonable selection.
